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Rritrfclsts mry cont in h'ndrEds of llc !D.cics, sd ]hi. po6.s .orc,p.cid FoblcrDs for sowrtr
modcllin& suit blc modcl dcaigE nd coodocrirn alc$dqucs "rt airorrr.a *it ,.fc.c"..-to O.
y9 
_g,ca|s.rd (4u{ntir) 'irfor6rs. rhc Narfi eu.s;."d R|idfoi!. V-.erb-i (NORMIModcl is r dy'umb .tE-tie nodd bGcd oo sd>llodds fc diro6 iuari. i.r,iii " -o
rc.ru;tnc|li Ovcr am tr!. spccier rG 6nmodd!,t B copi]ic. y go{pinstDccl- t . ".-1,-
.dinrion, bur m'h..ining spccilr id.odri6 ddls .i;utdi;- D;n; k ||.'Gs. L."._Gsfmdion adniq'E .nd th tu|.rih.t driooshiF cdrFking rhc modct -E BiEl 
'
- 
TIE papcr .{rnincs w'yr in *ticb cxisirg oqu.idu [|.V t ocryotal t" oO.l "pcctcs
rnd-sit€s tars|s lcmcd durins d'. corsiocrioo of rtE no&J; di.cNl$;A md i.pt;.*d" ror
nodclling odr. roittcd forBts rE.f,roincd.
hftodu.rio!
Groslh nodcls for uopiet for€ss posc scvE d Frri..t pcobtars noa €rcoontqEd in dcn ihc mN
sophistic,tcd nodcls for r.mp.rNtc rcgiods- Ttt!. spccific cod,pldi.i6 .E:
l. Many rtEc spccics,
2. Vricty of gro*dr hrbirr
3. Trcc rgc is inclcvrnr rd usur y unknown.
Whcn building.nod.ls for Srwrh md yictd FEdirion, rhcsc fadors mc.,r d,.r (l) spccii:s must bcgmupcd lo mdnt in r porsimd|ioos numbc, of €quaiooa bd rbrt (2) !.aqJ dcs srs|46 m.yhc rcquircd 10 rccornmodarc dr. r'Dgc of grow$ hrbir slisfrctority. Atsq d; (3) cq-udi; forprdtctrrg growdr rld or||cr chma.s c.nnor bc bal.d otr .gc, hn nust u.c od|!r m..lsurablc rrrc
aDd d&d lEr-.mcrcrs. H.rc wc cxrmiE $nc oflh.sc drcfn riv6.
Size-chss blrcd approehcs sucl.s srrrd rabtc pmj.crion rrd its d.rivdivcs hlvc bc.r Lscd
widely to modcl rtE glovth ofMru.rl for€ns, bur ofrd sonc tinilxirds ir lhc rDpics- In p.ntubr,d|e ncrhod bcco|Dcs cunbcrsonc if rt|@ rn nrany spcci€s giouFs. A filt|l|€f tiniarion of rnay
strrd trb.le projgdion systdns is rhr prldictio0 of upgo*dr ;s oi- ,!d,6 sinptisric, b.s.d onty
on trlc sizc, d disES.rding s&rd dd'siry. Haq wc focus oo r morc flcribh jtcrn:tivc, tic trEG_lisr rpproacl| whid .ff.cliv.ty dto*s .ry numba of spccig arups.
. .. 
fic tropical rrinfor.srs ofnorrh euccnstrnd (Ausrratir, 16-19"5),rc us€d ,s a cas. slwyh this papcr. Th6c forests co tain morc rhm t00 rr.e sp€cics, Ov€i 40O of ttcs€ havc b@lttcordcd oD il\,cnrory plotj, and up ro 40 rr. sp.ci6 nay bc found on ! sinqlc invcrro.v Dtot(typi€lly 0.5 ha). This 'ich divc'siry is typiet of6c tropics, ,nd spei6 riclu*i ln"y *.r, iOA
zuu spccrB F lEr.r. rn sourh-ast Asi.n dd kin Amdicar Eirfor€sls.
. _- 
*" SI with e ovdis of spei.s gEupina for .qu,tion finin8 ,d foi growrhprcJcclrons, rnd rh.n cotrsidd somc d6ien spccts of lhe NORM model
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Gmqtilg tp..i.t
&'';ies d2tt Thc bSc ntrnb.. of tlc lpccics foud io ftpkd r'irfads poscs soorc splcial
dificrrlrils iroolt .ring.Dd Foccssiq invqlo.y d-. Sf6ir ddcfmidirs ar FnrEr sdptc
plo.s shonld bc u|rnliA||cos, Dd ery rlqufu dE olhcli'n of rc|rlE t cim6 fr. hqtdrium
dc&rEirrrfun of drc aard bdricrl lm.cldra ftL b ma rl*rys frr.blc dr r.|rpdt'y plG
uscd fo. ltrlic rcsourcc itrvnio.y, trd ia Dry tc ffiy lo d.r,irc rpeicr codcr hG.d o ihc
!G|cs ur.d by tE po.rc.s. U quc ood.s Clo||H bc rrrigocd ro d r.h mc- IdG.[y, dEsc
!t uld bc nncooric corl6 .sdEsc rGG.rilr totan ot r d|r| num.ric cod.." $ch corl6 slrcoH
|tn d rhc tlc nd.. usGd tt lbc t*A@s. Fa idlrcc, b Quccorh4 dl rp.ckE corl6 |I€
dutodtrE cod.: b.rcd an d Dm olncs, cd. ttc codc IISW n&rs ro !!T|- rilhlood(Fli,tusb Pi,tE r.Ii.@\
Idq ificIbo of trc !Fic. mry bc ditrdrlt, ed ir Dry no. bc pciblc !o rLn.tDiDc .tl
flcils rMffgEurly h thc ficld drritra . sbglc vbir Thus . singlc mc ricd by r.ro-rpottas
nly ryly b mdt lim orc bcrid {cda Fa idrcc, in Qudlr4 6c cod. BSO Olusll
silty ol) +pfics horfi lo Bt at&Ia ,lsd.i d ro Ope hiolqt lr,aqhyla. Ttis conftsiorr
shoold bc Dininiz.4 bul r|l.y bc urvoltbla If trc lpcci.s.rc gcogiE indiringtish$lc ro
oq.ri.acad fto.fldcrs, il b litcly thd 6ry will lw! riDib. grou,tt h$its, .o dd rtc), cm hc
vrlidly .onbincd in grosnt sinullinr, Cobioiag 6csc.ir|iltr spais |trry rEiiE ovrr.ll c'tsr
ty climin aing &m.sgonp rFi.. cdtfr|si(lrs. lf tl|c spccics carnFrsing . grop rr! in 6cr,
fi!$srdy oonfrtsc4 drco d|c rrriiidr eit$io rh. Sroup.d dd vrill not bc 4prlci.bly t]!&. thrn
in thc irdiviturl qr.ciar da, dtl if dtc gmwdr pd.rn ditrc. cdrsirls$ly.
Tofrt grodh qtdit,'': Dd..vlibbfr fa &t lhping .dcls fiEqua|dy do mt coot io suffci.Nrt
obet'vlti(s to rllow rdi$lc rlLidriF !o bc cdli![cd ftr dl rpccks Sp€&s |trry bc groupd
to rcducc dlc numb.r offimctidd |El.rifthiF h r nodd io I ma|gc.bb dnb.r- Srdr Sloupura
CrcuH co|rtbi|lc Bpccils thd rE io s Ersc lirilr so |s to DiriDirc rithir-gruD vrirbiliry
md mritri2. thc vridfuo hctlEar gn|ps.
It mly bc pocriblc to cheriry tt s sding !o tt h rcgor.rrion sr.S/ rd growtfi rr!G.
Ughtd.nrlndiry frioocs s".ci6 llquir! Ir{gc g{3 in d|c qnopy to b..o6. cr.blilhc4 rtd t trd
b rlvc r+id groe!fi rc rd .ndl ldg-lir.cd rcals- Sh.dc rohdd rFci.s rlquit. Gly sm.ll
tTs ir.hc c.roty to rEAar..a., !d -r otur slow rrowinS rirb hgc rhod-livcd rccds- t{owcv6,
rhcs. c.herr.risrics ||r|jf rot lc lmY|n fo. rll +Ei.t rd n6cd nor Fovidc r good idic.tion of
Srowlt rws6 silicrl in addlirg (a& di&rc iEsrcor). Wh.rE linlc ir l(rowtr |bon! tl|c
dultd.rirtics of r Tccica, 6c bobirl dri]y of I T.dcs |trry sugScn r pGibb g.oupirg lo
&pt Unfortun|ldy, Eooory dG nd oftr r duiia|l gt$qing fo. norldlinS; fd cxrrDplc dE
gatu! tr-alpt$ itrcludcs bolh rtc rqld's dk$ hxood 16 (f. rqpor) |trd shrub6 xfiich
mry b.rcly ar.io 2 EaEs lrcig]4 r mdrity. Tbur i. ' y tc dcshbk to uscrr sqftic.l grD|pira
htrd on gowrh dd, cyllr dEugh rhc nJrfting cLssifcdiar mry bc speific !o rtc drtt orplolrcd.
TIEi! is no r.,ry of groqing 4.ci5 th. is tri!f,..ro.y io cv6y ..r!c, hr I hrrc ob.|ir|.d
uscftl rtsrlts wirh riEplc Fir*isc c..rFrit6|3 b.rcd or F-t ns (fa tincr rcgncdoc, cg-
di.nd6 iErcm€r$s) d x'icas (for hgis.ic ngGsiort ag. morrdiry). My proccdurc iftotvcs:
r. R$rinS tpai,s in dds of i.cr$in8 nunb.r oJ oba.rv.rio'|s.
1 A$i8ning ftc rpcci.s of biSh6i rDr ec turrdiu spccjcs of gorp l.
3- For.|ch sp.cica io dccr6ioA nd.r of l.ntq codudira Firwisc r.ds witfi fic fouding
spccics ofhighcr rr& Ifth. in drirg rpcci.s is sigrificr ly diff.r.rt fion dl.xisring foundur
rp€cics, it bcconcs rhc fouding spcci.s ofr ncw group. Spccies t|ot significjrrly dilr.l!flr from
.ll foonding spccics i.mlin ungroup.d-
.. Aftcr iicrdting rll fourding sp.cix, tfiosc spccics ]t Eining uBroupcd .rE
ord€r of I'nlq with rll qisring groops, rnd troup.d wirh dE mosl sinite amup. Simit&it) 's
rlcLtmanod rr th|t goupinS which hrds to thc srndtcn irslas€ in cidurl sum squrrcs wh6 rhc
!rconma s?ccics is.tmlgrm .d with rhc groop. Thcsc codp.risotls 't. mrdc nith thc whotegoup, not just rhe founding spcci6.
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3 l*Ji..s. 1 |
Spp d+A p.n
F|!|rlr l. TtlG r@rds ttp(lsatin8 I foEst ti Dd. Gron'fi b noddlcd ty itr'ttrDcding lhc ditmd't
&*a ft. . to ro-U latA} td Dort li.J| i3 @dodd.d ty Edrcirg d|c +rsi6 fi'lor
(pxa p b $wiv.l).
rhis ooro.ch owrcm.s .mrc of lb. ditr !ftn:s .seocirbd wilt 'LadivE3 ld"'d of
qnmhl l|l ;;riblc ptir!, ir ri.l odDFisffi nr nt& hctlEco tpcci.s ei$ omv d'ta tllitbl'e
".J"ac.-.stitacs rj t ".ern o* vri|F SFi6 ei$ ftw d-..! olv ldlr cmFld widr
;|. of drcsc orir Or+e' ft d.o rloib thc lc.d b lbirtdlv sdca r srhed ofrh! Ddlrum€ors
-*t r a.ni. gtdt Ho*wcq rhst b no gulr|E du ric oreo|trc is oDti||rd' d|d dE
lruping is {ccifit lo d|c Fticulr dd .d td gmwrh ftlcir t..d'
Modd {rrrctrt frr.or9k rir.d ft.ttlt
ftc nart Qu..rElmd ninfctst mrargencnt G{ORM) modd t5 d6ig!'d to bc urtd sirh
o!!'didl ;v.otdy tld b Fovilc irfdtnnio for f<'t.i m.r$o.[l. ftis EquiiEor"t impiog's
-l rt* aa.il oni|r to"a"t: vsitblcs ut d bv rhc modcl Dust b. 6lr lo bc otoh.d drinE I sirglc
n I t;ri , - rha it cr| bc us.d uidr ir€rdy ddr fioor tloDody Pl6 G$$li!h'd fd
--...|"!trt urtrc" fUdtr id qown F|ad..s r! diffo lbodu|E h tto9irl forcsts' so
,rr. "ia.f *.i airirnr.a r. oD.tic x'ilh.c..tsiblc vttbblcs .|6 .r $Gcjcs ood" otc dirnctct (d
*."., friOr, -.L* t *"t*t .od ncrctdbility' .nd .tmd b.srl ra lttsr mry b' us'd ro
-.dd d; 6f! |rdn cdnpoo.ac of trd Srou$' nmcfy di&'i" inc|r'tra|i' norrrlitv tnd
.J;** Ais". l). Thc 8ro*rh tno&l ctrPlovs .n .mu|| limcdlp' ed updttca F|['tss of
c.dr n!. .!c6d duinS G.dr n p. 
'If|c lpci:s codc tttDli6 rodif.4 ft' ditm'!" i5 lnc|E sld
ro trlLct t!. grtrslh. .nd tllc .xpGiqt h.lc (ic' drc ntrDh.r oftE6 p" b ftPcs'trtcd bv rhc
rr.c rccord) tu t!d'!c.d io t€fl.d mdtrlitv.
Ir; conclpt of |c GxFnsio'r ficlo. .llow stat fl.*ibilitv in Fj'dhs qq-ftoor I v'n"v
of i .nrory pto.r (c.e. srnpli'8 vidi Fob.bitirv Ftpodkml ro tiE) r'd i'r moddlgq lTt.tltv-
iinnt t .-.oa.r" on- ari* r$dom numb.tt lo tBotvc rlIG suwiY'l or d'dh of ittdivi'lud !€cs'
tnLt stoan<ic prEdidi,ons m.v bc un$ii.d to rnrl|v m|I||g.d"s tppli-diorrs' Thc lrtt li<
rootoxfr bascd on cxpcnsion ftcroG off.rs I cor|vcni.na v'ry ro modcl mordity in ! dciamirisric
rar- bor rnav rlso b< uscd in noclEdic imPldncr llions'
_ 
Ficu.. t is ! simplinic rcpils.trtltim oftltc tt€c list rpprocdr' ln Frctic" i' is inPod'nt
ro erro* Jnc !'ridion in srowfi .d.s, orhswisc rh. modcl nrv givc nsc ro 
'svcs" of r6nits'
lil of*l|idr tlIN-.'.' lt thc sam. .rtc .'d rttch t conmciEill sitc d ihc s'nc ti'nc This is unralisiic'
and n is iminor ro nllow for sonc vr.irbilitv in tlE sitnul.t d di.mct'r gowrh This cd bc dooe
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I
spr,,
o "
n
Record
splitt Ing
\
spp
d " + A
s[p)n " NormaluPadate
spp
d , + A '
s .  n ,
Tree
record,
year 0
{ Y ear 2
sPP
d . * 6
s( 1 p)n
s - survNal
0 s p s 1
p A + ( 1 p ) 6 = A '
Year
ngtE 2- A rEcord tu r t.. lin modct rE', hdi{. lpccics, sizc (d) |rd c+.n5ior i.nor ('} Sofic
rlcord! m|y bc split ro @rod& v.riAioo itr 8r01|h- Notc rhn thc nctn irsE|ra$ ed t!.
lrmbcrs I! Fs.rv.A
by rllortng utc ttca& io split (FigurE 2) Rccqds mry bc split if .hc a(pi|3ln 6c16 is laryc,
if drc pEdicrcd i|qqlqt b h!c, c if dr.r! rr fc!.' !! noords, btrt dris rtqui]ls scvErl
stbif,'tiE dGcisioE (c"S- rrgrditS xhi b 'bEc'). Ar rlteo|divc rpFwh |acd tu thc NORM
Dodcl b loFldi€ |[c Fotdili.y tS. I tlc csnpldcs r rpccificd iEsnc . (i.a Irows fto||| i{dl
to i' trdltl c[| dh} dd ro Gnm rhd thir ftdin dlbc G'$.lsior fi.!o. growr I .m dilc dlc
Ei trs no vbiblc ,ro{t d|'in3 d|c Fiod. To E tid d|. proliftrdirr of trc ftcadr eifi smdl
crFrsioo fidaq it is F6eah to e|t|rulrlc !||ull Fot biliaics ov.r scvrrd cJlE|cs, a ro updac
ncdds wilh smdl qd!fuo fi.ro.s $ocbdicrlly. Bdh |pFEdlGs scan to Sivc good tcsuhr-
Mi.rrinirg rp..i., tlolili.. drrirE .irrliio
An lggngdion boscd on di.mdcr irsqnctr. Inry l|ot bc suircd b modcllirg mortrlity, lnd whilc
it may bc nccGsary to rggngl.c lpccics io fornuldc €qu.iidrs, it mry bc bcd to drin i'dividud
spcti6 id6ri.i6 dudna arowrh rrd yi.ld sirnuldions, Tbis is carily donc by E&inina rhc oriainll
spEi6 i.tlrtity duri'rg .inrldions .d urinS look-up t blcs ro s.lcd .pFopritic rclninsbip! for
modcllins cisulc 3I
tn rhc NORM nodcl sp..ics codcs !rc coNstod !o numcdc poiol.'s !o t$ks indic|tina
ihc pannctcrs ro hc ||5.d- Ihc saoc b6ic rEhrionships .rG us.d for .ll spoci.s, but rl|c coctficinrs
tt! s.lcctcd accordiog to thc rpcciG aroopiry tor .h:t Elathnship. DifrcrErr groupings of sFci6trly bc o$d ro modcl ir.rcrncnr, |uoddiay, rccruit|nctr rd in dh€r modcl oo|nponc s. This
.pproacfi rllows s?€ci6 idc| irici ro bc rd,in€d lhmughout sirnularions. *fiile r!6ining I modcn
ftmb.t ofspcciG groops fo. crch rclrriooship rnd rhuc rtlo$,ing Gfrcia|r paf|mcEr cnimlrion.
Tle NORM modcl
D.rails of ihc NORM hodcl nc rcFrrcd cts€*h.r! (s.c Ef6Bc6 bctow), bllt thc b66ic forrn of
lh. undcrlying rclarionshits i! ind;crtcd h.E by pr€s.rling sct€cred funcrionat rctrtionships for rhc
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figrtt 3.I-ool(-Up rrblci c.r| bc u6.d b tud oo.fficilt|ts ro bc ulcd f6 | Siwr lp.cics in cqudins
uscd ro prdict irrllmlrll ndtrlity, rEsuionldq cic.
te Vb Fri,tutb pi,ettuliara- Thc NORM mo&l rd;!s 6 Fldidi||s ofdi.n r.. iI|.ftn 14
norr.ttt, tEctuib|tor, .od dd..irrfuo.
I|c Fd.bifity tha r tlc cd|pLlca onc cortinctc ofgiowdr driing . gilrr '&.. (i-a lhd
! trc lcss dl|a d ctr dtfi muld &in r siz. of d co or ||rorc wilhio r qE yE r inr.w.l for rry
iracs.r d) w|s Fdind frur ftc riz., conpdition |Id .irc ftdo.s.
pr = (l *.ry[{.738 .o.ltB/ -1J9hd {.l,t6ll|Jhd+l.99hc {rgs:tc{ <},tzl! )-l
whft P, b d|c Fob.bility ofcanpldba | .o inctrd€nt, d is tr. liE (ct|| 'Sft), S,, is rn ftd6r
of si.c qrdi.y, c t t nd hal fti ('Dtr-r} C,r' iB te3d &a in rftc! hDE rhrn rbc $bj€d rrEc
(m'h-rl &d S- is r bnwy vlri.bIc *fii:h brcs 6c vrlE ooc ar soib &in d fiorD nc.ot ihryir!
rclc.ric c greitic F an ndcd.l, rd z.rb o soils dcrivcd from scdirft r'y or n.trt|rqlhic
p[tti '|i.drls. Fa|y-ol|c rFics gorps .i€ rsod to Dcdir e..c ierlor.rt Fobabilirics fe odt
Quc.rstrd tpccis. Plrrndlt cs.imd.s for drcsc ,rl !Dcci!' aroups btvc nd bcctr Fblbh.d
prEvinusly, ed r€ giv.d in Trblc I (thc forndion of thc 4l spccics groups is rtBcribcd in dl.
s.cord nfstt|cc bcLow).
Trcc suryiv.l is prGdid.d ftom ftc sizc, sitc rrd compdnior
,' 
. (l + €xr{ - r l.o . r.6'lhrr +o.od +2t8 r+ ol(xs./ +o.oc +oolrcD-l
*l|c G p, is lhc mtrud Fotebility of suwivrl, rd r k dr. .|rhc of r tE. .tl|rivc sizc (tnc bsl
!o in k|'t8.. .r!.s dividcd ty rhc rdt srnd b6srt nrr, G.l9'). r* ao pr'oncErs .rE non-
Em for 5ocr. o{h.. sFics grouF.
Dlacriorrtbd of r,info.€3 tlcs wr' prdidcd with ! loBi{ic frcrior of!*.rd hds.l .r!4
dlc sizc, .imc aimc logginS ''td soil typc:
e- = (t *crp[-z.rso -o.o, rssc *2L4)d4 +r.o\.0-a2r3s.]fl
whc.! p- is thc rrnul prob.bility rnrr . m.rclunrrblc t'e lls|rins tnddErablc. tr is time sincc
l.st logging (y) &d Sq is r bina.y v..iabb wnich trl6 rhc valuc orc o. soils d.rivcd Fon co€E
g.rnitc plmr mderial, and zero .ls.whcrt,
A t$'o-stage lpptt4h is us.d ro prcdicr rcSddrrid ofrhc lO0 +ocirrs *ltich conlribolcd
97% of .ll ttcruiEnc (rl l0 c,n dbh) rE ord.d in 217 pcrnancor s,mplc plors 'aEurcd m 79I
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occasirr lhc ntEining 3%of |qxirncor oomFis.d I 13 spai.s, .nd cdfro&d iErfi:rcihr d|r.
fcr mc.rirgtul rndys.s of rcSal. dioo clrddinics. TI|c Fobability rh.-yrEuirn6r ctrcd
r|s Fldi:tcd s.p..acly fa a.h sFcics Tl& nnu.l Foh|bilig of rE rid is lrldi.rrt ftm|ll. itmd lrsrl rc1 thc p!.s.ncc of tfic lp.chs in dlc Gxi.ing nrd, d rr-s siE 6c t6r
disrurboncc:
P4 - ( . .xpla.B -2:RIr +o.sruc -o3lxlnc-olfrrs, -o2le4l){
$'lt€n I, is r bidry v.rhblc indidirS rl|c prlscrcc of rpocils i h d|c lrrd (t-!rEs.n! (Frb.G| I
4 ii dlc rEspf,rsc to silvicutErl rldn oi (/qnl', *||.rE , i5 l'.tfs sirE b.tu rr} rrd S. |5 r
biMry v irbk unidr t!t6 thc v.Iuc I oo .oils d.riEd frfi. bGic vohL rd 06r. lrrdlc
IErc mrrcrirls, ed O cbcnlEr. Ttis fi|nction c.ll tc dcployld in r sdaiic o. dcEntuirb
mru.f. Thc dd.flnbinic i'[pl.|n aioo $r|l3 thE |mrd Fob.bilitics ft c..i rp.cis udit rhc
om|Uldirc FobdbiL .xcccds ority.
SFdls w.r! gtr pd tu adcr fiCrito to eblE tic rnour of rE3lrcdi'a, Siw. d|'r
i. is lllown lo occuf. Rccruitncor ws Fldircd fiqn ntnd bst trt1 sib Foddivig rd ttrc
rEldivc duodmcc ofdrc spccics in rhc sud
ln4i = 6.(16 -o.ss)lDG + r.ornff .o:l*si99?5", -p3ttt' .  l x ,
wlErE 4 is rt|c Nnbcr of sianr of T.ci.s t b dE r.r4.nd S. is I birT, yrirbh thd r.&cr rhc
vrluc I or tllwirl soils tnd finc-g.rimd Srl|it. roib lnd O cllcwl|.r!.
TrE u5. of virirblcs $Eh .s Dt!.acc rd |tldivc nomh.. (4,.7V, ofr rlo tpai6 tlrisc
somc conpli€rions. Itr m€ditn!- ro hu-Err simuldiE, dtc Frdi@d carposilin of th. lhd
rnry dng., Thc guc.ri lh.r q dodd 6csc .qdim5 crtptot thc idri.l F@ or d|c
sirluld.d pr6.nc.? Thac b no c.tt r|!r!r. Tnc cGrposiain of ed !a.[i|' mry v--t
corsidcnbly over tim.. Flush6 of pkffi sp.cicr rhk5 rypc.' !ftGr ditut n G, hry bc C|dt-
lircd, '|d lhc turrowr rdc of spcci6 rnry bc hi8h cwt in mdisturbd si ds. tlswcv.., tlqrirn€dr
Frdidions c.nno. rtsaF bc corl€ci, rrd usirg tlE sirtruhtd composition m{f Etcr& bils. Thc
NORM nodcl Ls6 i cornpmmisc: i. uscs dE oigin l |Eldivc lhrdacc, hn only if drc lpcci6
m|ils in thc simulncd crd. HorEtE, dl t6.!. oprions (dignEl si|[t|tr.4 cdDFsDisc) rE
lvdl6b in rtE nodcl, rrd ||s.rs .rc .ncoor|8od b r.y .ll th!. rd .qtsE dE irrplirioos.
Sinilrly, nrcrs rnry dccr b irvo&c d.laflfni*ic or .iocl|rsdc rimu|.rid! rd r! crcffi.8ld .o
iftrsiige boat oprions in cdticrl |pplirkrrs,
Uti.g |tG nrd
Bcftrt . Bmdcl is usc4 ir sl'outd bc vdfttdod ro dsnoonrltc ahrr ttrc compositc nrodcl m*cs
tclieblc prcdkrions. A forn.l v.lid.ridt ofrhc cdrplc& IIORM modct l|s m. F h..n d€mpicd,bd itdividull cor[poncoG hwG bcar vrliled, .nd rmtc s.'rsiiivity rElyscs hvc bc.'| rudc.
Vdidric of rhc NORM modcl would bc r good ltscdd' pmjccr for. gr.duJc sed.rrt. md
a'd.pad.d dt! lrE rvdlablc fd slrch v.|irt.bn. SdEi .r at- (t95) 8irc . Bood ov.wi" ofth.
pftc.duls rlqdrld.
Aaothd impotunt issuc is ro considcr how rhc rlodcl 
€n bcsr hc impbnc cd ro m*c it
clsy to usc fd to intdprcr r6ults, I h'rc discuir.d t$is clscwl|.rc, md lritt comncr ha! crly on
llt utility of gr'phic.l o',tpul Figoft 4 sllows solnc for!.l'G in r *ry thd is crsy ro digcsr- This
pcsdlrarim makes it immcdiltcly obvious rhar rh.t! hs bc.n ovcrcutring in rhc prs( rirt shorr-i.fm
production musl be reduc.{ to cmpcosate, bur dEl Foducriviry wilt bc rc-saincd in rhc lonaq
term. It dso shows ft.r ihc mosl rcccr forElsi mrd. sift rhc NORM modet is n |g similar lo
r' E di' fo€c&sr m.dc wiih ' nG simplistic nodct- Thc NORM prcdiclion pnividcs lr|orc d.rait
.ttd rs moll p.ccis., but rhc lglr is rcc$ring in iodicrriog rhat uscftrt i€sutrs cd bc obrlined fim
snnph mod.Is, Simplc nodeh can .nd shdfr b. uscd toimFow for6r mm.gcm. : wc shoutd
nol wiI ro achiae FrfeEtioo bcforc w rmsfs modet r.suks ro op@timt mrnrgcmcnL
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Harvest cy. le (eaih lO vears, comme'rc 'ng 191D-50)
Iig|'t! :|. Two fo.E asts of fifint linb.r Fodo.liod fro||r u|l qEird coFrd c,ith bi!|dic
rimb.. hwcsl Thc forlcrcs I! of sdct c ieE , 5e tirrh.r l|.naldiry in Edl
Qu..odrd b6 c....d .ftcr itr irEh|tiorr on lh Wctd Hai!3c lin'
Ert.rpoLlilg Dod.L io orh.r [h... .rd rp..t .
C5| tu NORM modcl b. ||sd dscr/h.r€? Cc.r.hly d& frmcsul ofric mo&l mry bc uscftl ro
dErs, .od crn lrovidc tlr tosL frr dr6 |Iodds. Ib Qucdhj c.lihiib of &c }IORM nod.l
mry not bc univcrsdly uscfirl. Usc of !fiis v6sim would rlquir! lhd cdbp-:tlc !]oi,rh idicrs
e,rr! cstimdd for ncw sia.s, ad thd rll t|cf,, sFics qrcoudtEd wg! Gsigncd aiting spccks
gorF (or thtt cqurtion p[[trdrs wlr! csrimd.d for !try ncry {.d6 group6). f brvc ciirincd
wrys lo qudiry 3ii. Foduc.ivily, .rd prEliminlI), vo* $ggccs tu soil t)"6, irdice spccics
rd sorn. L.rds.l TM d.lr [r|y bc us.ful in csirldin8 8roefr irdic.. fo. ncw siL6.
Wc rlso rccd ao loow hoy b asitn ncw .p.cica ro ai-ht lrups (a tow to form th.rn
bto rc$, group6). Widr .|loogh S.orth dd. flrn F|l|rsn tlo(!, rr d d do t$is usiry crdiling
Foocdultq but ofiar rbcrc is lidc ddr Wc |o.y ||!. aidilg.cologi:rl rd iilvisdturd howkdSc,
or Fttilh.d grow$ dlar no|r dr.r titc+ htr otrc! {r€ dm\ loo* dr..c d.nib. Widbut Ftur
lmrvLda., it sccrs rhi it mry bc bcsr ro pul dE[l in rhc 8loop wirh d|. rro.r +.ci.q hd rhis
shodld tc r h6r rcso.t I Ircpc to cmrmc||c. sooc nrcrch soor ei6 A!4' Gi[isod of CIFOR to
dtrin how somc plr|tt firndia|rl .tt ibut6 conld bc us.d lo gro|p qccics f6 oodcllin&
Pro8!6ir
Thc NORM modcl h.s providcd r '|sctul fi'&rcrork for Inoddlins mixcd foEsrs, t'ld now lrovid6
thc b.sis fm modclling rll indigcoocs forGts in Quccnslad, including r'infotcsls, nkcd sclcftphyll
fords and s€midid uioodl.l|ds" It hls dso providcd drc b.s;5 6r | 8'owtt modcl fo. rlitrfortstu
in Se.wk. Thc conc.pr my Fwidc I useftl brsis for modcllina mix.d fotrsts id odEr coolplcx
ccosystms clscs'hcrE
Averag.i inn.uat harvest (1OO0 nr 3/y)
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